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1 

m^m2] mts.ytmmmi'o^mtt^mz. mmmx 
m^m 1 \zmm<oytmmm'i'. lo 
mmmz^ K^n^b^t ^^Witr^m^m i x« 2 jce 

CO 0 0 1] 

m^^mmt^mmm=f^\zm'r^%<DXl^!>^. 

[0 0 0 2] 

^, :iti^<r>a:mmr^mm^^^'^^j-v\z^\*^xu 

h.7snvh\zmK>^xib nti^'f^ i>^)vm^ tf 
>y hf)^is.\.^\z-^r^i}^^-m^^m^v. mi»m\zm 
msi±i)uttm\,^\zm-x$»^f)^m>^mi^^mm^M 
*r^o z.<D^'^fsimm^mm'r^rcib\z\t. 

y hT^^^tc 0 t> U < 1 TSi^tc-g:U;^t«-&a:-e'5T? 
i&sfij (xoR) hL<mmm^^m^ (xnor) 

[0 0 0 4] 0 9tCfl^*ft»ICJ:SXOR^i&31SI^S 
^T* 1 0 0, 1 0 0 • «n - I nP. p - I nGa A 50 



4 1220 

2 

sP, n- I nP7&^^>;fa:'5:7:i' h (HP 
T), 101, lOl'ttn-InP. InGaAs 
p- 1 nP30^e>:^*LEDT&^o A*3tARtfB 

-:&C0HPTtC«LED;5tli[^JtZffii^$nT:feD> ilCO 
cfc-^^^ffin.--/ h*t2':>^3?iJJc:^iIgJc»J^$nTVi 

^. -jmm.xnhti^^^)voymmwm^^\^\z^ 

To 1 0 2«^3tej&ttl nP. 10 3«n-InP. 1 
0 4Jtp- I nOaAs P. 105«n-InP. 10 
6«InGaAsP, 107f^p— InP, 108«p 
-InGaAsP. 109tiAu-Zn, llOfriAu 
-Sn, 1 1 IttJj^U-l'^ 112«Ti/AuT> 
InGaAsPSl04. 10 6\t^^HP T<D^-X 

ft^n/h^-g-, HPT 1 0 0 0 0') ?5«:t>{C 

U^ltJsb. iE-n^3fe^JtCSlK$nTVi-5HPT 1 0 0' 
(3tm 0 0) aSoTLED 1 0 1 (X 

jil 0 1' ) (D^i^mytr^. x-h^tA^rSBfA 
nmzma^nitw^'^s led i o i&t/i o i ' \zm 

m\yX^'^fS.^^n'PT<D^i)'^:^>\ZfS,^ftl^. -eO^e^L 

ED 1 0 iRc/1 0 1 ' (i^icmi^}0^gisnr§;!3tb;^ 
v^o A**A&u:B)0t«tc*v>«'&tc«dfc:jct)««5^^ 

. H P T ^(7) A:ti^ AS:t;CB t L e D coW:fj>t C D 
<c>fd(DMJc«'&j:'5£Sm«ife3ifa (xoR) (omm^ 

[0 0 0 5] 

[0 0 0 6] yt(D^m^^mt^vxxQRm 

CO 0 0 7] 

JC-r^C<htC.^O, XORt>U<f^XNORlSfPSjBB 

CO 0 0 8] JEiLT. ^m^m^i^xi^^m^nm\zmm'r 

CO 0 0 9] 

c^iiif!i 1 ] 0 1 \t^%m\z^^ytmmm=^<Dm^m«F- 
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HMi \z^K> iRZMKDm^iz^m'^n. ^mmt/\- 

t\z$>^. »:\z&:^mmz-:>\,^rm^^o -mtvx^ 
&m^mm^-^(DmmytFi msP2 <D^m^mzo<D 

PiiRtxPi2(Dfl:ffi^'ffc;aA<f)i&r/A<f)2 

0, fip-^^ifeffii:;fe^)S:Je>Po >^^>t?&tai:^$n^o 



i(7 



Pi ;^'5affi03K«rAI*U;/S:i:-r'5t, Ptii:Pi2 0ffi 

^mtK tr^^rz.^:s.\^\zn%m\^^^xmti%Pf> \t 
otu^o &im^m^^2(Dwzv2 fsi^mmyt^mm 

\z&^Fi RzfP2 u^mm^^mmLrzm^\z}t. p 
1 1 Rt^Pi 2 \tmz7trcnvLm^mit'r^rz,^i^mm&m 

myt<Du^^t>^\zji^cxMmmm<Dmxm vtt^otfi 

[0 0 10] 
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Po 
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7C 
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Po 
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[0 0 11] u.±(Dm\t. ^^mtn^tmmi^^^ni^ 

Ji»ffiW^3S¥p (XOR) t.l^xm^'r^Z.hti^fyf}^ 

^^t^\z^<D^mmi^7tt,'fs.^^'^\zmhjit^^\^. 

R) hl.xm^'^'^^Z.t.ti^X^^. 

[0 0 12] :!k\z. mm(Dm^m^^^K^mmmfs.^m 
v?i^mmm\zmm \^tz.nmm^^xv\zmmt^. 

[0 0 13] 

{%mm2\ m\\z^\^itmi<D%mm^'ej^)i>^y^ 

J6WS0 2 (a) iZ^-To **Jfi«9mi, InGaAs 

p^^m»^m\z^vx^^^o 3\tinpmwL. 4rz^ 

4* InGaAs P/' In P;&^6^S^afi^#F« 
m (MQW) (»MW«S«a»cSA g = 1 . 5 5 Mm) 40 
X. 5 « I n G a A s Pmmnm (Ag = 1, 3 /x 
m) . 6UlnP^^y\^m. 7 I n P^la^ii^^® 
C:n^cr)«|jittMO-CVDat>L<ttMBE}*;^ 

S3^7C«»iS{b$n> ff*T2'^<D«t&8&IRmUC 

T:feO. m2 (b) ICA-A* WrMSSr^b}^ J: ^ tC, 

^^)^fe«StSS{cMQW4 3a:t;:4' iz^^iicm^mmi'f)^ 

[0 0 14] ^^tCS&fPtC-r^^riTltt^-rS. MQWfi3t* 50 



xmrn-r^o mw^^pi rzsp2 #>!rMQW4Ri; 

hi!)^^t>f3i^>. m'^AtiytPi tte^d^^AItU :fecOjS 

ffi;&>6Po ti^xmm^n^. ^> iJ-K^&KiRrxii 

©T, '&«i9<D^>(R^^5J^p,i2S5Lt;Pi2««&*§t;/^ 

0. {i^^«Po tvxmti^n^o :^\z. Pl t>u< 

&xuQmzmii^nith^^. ^(Dtsm. PutPia 
<Di<Lm\tKfz\fSif3i^rc}^n^mi.;^'DXPo \tmij^ 
n:f3i\^K -^^iz. Pl tPz fim^izmm^ti^m'^ 

\t. Piii:Pi2«fi->5r7C3fe?ttttffl*taS{bbT'b, -^tJD 
:^j$ns. eA±<7)i5f^J;0> UmytPi , Pa i:W:f7P 

mOXNOR\Zf3i^o 
[0 0 15] ;iZXy ±m<DUQVfX7t<D&m^^tA4> 

^^r^(D\z^smr3immytAP 7c^»miyx^^. 
[fti] 

[«C2] 
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An^ = ;i/2L'-0, 008 
hU^. fib, L^iMQWa>S$, AJ^Sc;gT3&D» L 
= 100Mm, A = l. 55ximi:bfcp MQW(7)*« 
J^^Scn^ (n = no +n2 • I/I : MSt^t^fi) 
1 0-5-1 O--* cm* /^t.i^^^^'^ZLt.im'^^tVC^ 



ViSo 8&(c;8' tt:7* h h^>j;xi5^ (hp 

T) >5:<i!;0>e>^^5t«^«fflT. 9RUr9' 

filcna =10-* cm* /WtfSi:, Bfa<D^« T«:»5:<, K*«*»a58. 8' tr^t^^Wf* H irJC 
5t3tSfi J: 0 ^^^$nfc^«£7&t, Z.nh^1^^nfzMM. 1 0 Ri^ 

[«:3] 10' ^ity^X. -^OTJBtC^tte^tD^t^iftK^tcaA 

^;^^o ;in«. MQw<D^^^«^fc^it««=&i 0 10 ^;itf)i-c^^o ^mmm(Dii^m\t. ^mmmt&:m^ 
0X1 0 fimt-r^h. PKtLxo, 8mwi>a:o, mm'f'm^^mr^:itf)^^mtrji^rc^.m'¥^[^<Dm 

$7!)«^UVi^»MJc::)ViT^U;^c;0^ T-a^-^^iMK* [0 0 19] 

»»fw5tKS^¥S[S> H3*^7C<7)ffiffiS^i9:frtfe#^» [||»«4] J:n*T«, *»K»StK*e»bfc»JS 

^iic^L;/^j:^jcxoRcoiisiftf^a:^^. K# ^^mmtk^^&mLfcm&m^^ikmzKHytPi l 

mm^m^^^^ct. mm^m^^^xm^m^^^ v-^'ox o \zu^f)^<Dmmmr3:W}i^^m\z'Z)\,>xm^ 
^it^^^z.^. mmsLA^i^<\tmmmm\zi:omm 20 fc. z.n\t.2-::>(Dmv^^mxn^ti^^mmmf)^m^t: 

[0 0 17] ±M(7)mx\^^mmmm^^m^(o6^mM ^nnm\zfmr^z.t.f}^x^ri\t. ^m<o%mtii)m 

WL^\z^m\^t^m\z^^^xv^^tz.i)\ ±<nuommt ^n^Wi^^mmvxhmmo>ism^m^^^^t.f)'^x 
2r:>(DVLm^mm'^^-^<o^mMm.Vt(D?^\zm.m,\>x 

^^m-^n^. ^(D^mm^m^\z7f^^. tt^^p*^ [00 20] ^^(Dm^^mmi^o^&mmtmii.^ 

(r>wm^\t. ^^^^^^1^2 tncx^^. ti^K/2ms^-K/2(oi§i^\z^\,^x^x^. ni^m^ 

[0 0 18] ^://\yjL>'^=^wmMm.'^(Dm:hu. ^^f)^u\^^t,m.u 

im^rnm 3 ] }^Jt(Dmmm\m^&Mi^mm^\z%^m * ^^^t^a ^n^o 

Po = Pi /4 • I exp (J A<J>i ) +exp (J A<f)2 ) M 
= Pi • cos* ( (A<f)i — A<i)2 ) /2) 
JICIT. A*i =A<f>2 =OOi:#Po =Pi . A<f»i ^«fEYb*JC tt ^aD;^n«fi< , iltlJ: 0^2 IC^Ui/Sicfc 
= 7C>/2 (0) , A<&a = 0 {-k/2) (Dh^Vo = ofjiX^timmm^ti^o 
Pi /2, A<f)i =7i:/2. A<t>2 ^—Ky2<Dt^P [0 0 2 1] 
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[0 0 2 2] :)tdJ:^CD®S»Jl^^;PPt SrPo /2< 
Pl <Po t.U^^'bXZWC^^^^. ^SUttNOR, 

^^f^^S/^^ANDidf^, >ftfi:;(7, o<Pt <Po /2tr^ 



5» 



.fcr)«M»i|Sffl^Sc:^75t:*^Vi I nGa As P7&^^;^S 
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t»A*3tP..=P.i «P..) TDlfiafa®JK®«l 2*t 
ffiMitftl I'^waAmiSSl. tJ:»3. H6 (b) C^b 

{fv^)V9x *p,., Pii®j;3»cttje©fflfc^^-r-s 

[0 0 2 3] 

1 3tt^KgiS«EO^©fi:ffiPfiS. -tbT, 11 



* 3Rt/^4fc€->!r^-r. 
CO 0 2 4] 
[£3] 
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[0 0 2 5] 
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P1./2 
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[0 0 2 6] ::z^^^&m<Di^wiu^)VPi ms 

mn^m t l xmmit bfcA/4v>^hDFBw— tfi 
7 ^m^f^'ftmmiz'Di^^x^vnio ms (b) \t. sis 

(a) cO^BIC*'fnjO»fffi0T. 14\txy4zyyhm 
*r»^, 1 5JiI nGaAsPfi^tt®, 16«^«1£« 

mmm^\zi&m^m^^s^i^\yxmf}^ti^<, 

{0 0 2 7] ±m<ommmX\t. InGaAsPStCO 

^^xmmvrti)^. :^^m<DW}i^mm\z^^x. m^^t 

LTA 1 G a A s mU^<D«^<D^mt^ttm'^S i O2 U 
[0 0 2 8] 



u^^m^^itytrnmsstmrnr^^itiz^oxoR, n 

XORO^;?a:^TAND. NAND, OR, NOR^iif 

[BMcofemT^s)^^^] 

[Ell] 2^Sg?^C0V'yA^>j:>y^^glC&«^P^^ 

[^2] :^^^n<D'ry;\yx,>y=fWm\z(<Lm^mmf' 

^m^j^/uf^ytmmm^^m&^m^\zmm v^)^^^^ 

[0 4] 2^!Rg^Jc:feViT^K«i&^cD-;5tc2':3<Dfl:ffi 
[0 5] *5S?«tC^liTffifflXil«^a)ffiffiS^k^3t« 

5^ a5»a«fiS£aATfTofc^w^^"r«4aEiT»-5. 
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[0 6] ^^mzi^\,^x-si^^v^)vmm^mmiyit 



4, 4' i^ffiS^#F«ji (MQW) 

5 InGaAsPgiiSKS 

6 InPi/^5'H8 

8, 8' ytmmm 

9, 9' AW7XI&«ffl<ia 

10, 10' WS, 
1 1 ^>liMl$ 

1 2 - »rffi|n!RJR««E 



[01 0] ?e*«*Birj:«3ie»a*^©«js«&^-r»f lo 13 afflpss 



[^<*©BiMl 

2 fiffi^ia*^ 

3 InPS« 



14 A/4>'7MHlJf»^ 

15 InGaAsPSI^S 
1 6 mmwmm 

17 A/4->7hDFBl'— !f 



[01] 



[02] 



P, 



HM2 
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[1^6] [08] 
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